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Hgg^i- 1 2 a {im2 8 b CO{BiJ:^fcEM$nTt,i 
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1 

MIB^iwffittMtt. H8l5Slli3'f;pcD-g|5tr*HBj-r-5 10 

^(Dm:^tzmm^nx\,^^^t^<i^miir^mmm^^ 

V Ho 

[it5i<«3] tuiBm2©mtt«tt, mm^'^^'^^t 20 

f^2<D^^(Dm:i3^mmv. msim2<Dm^m'^'p'v-iz 
vxmmmzmm^tit^mKDU^ii, WEii2©iKtt 

im^ms] m^mmzi-iMt, mmmi(om^m<D 30 

^2©gg:a-©fiiJ::&^ai§U> HfrlB^l cDfiH4S*'t''L>fc 

'L^izvxmmmzmm^tiftf^ 2 ©gs^i-t ^w-r-s c: t 
mmzMiiiT^m<o^mii. mmmm^y i^commmi^ 

H. 40 

[fff*« 7 ] mmm 1 ojitts©^ 2 (D^^t)i7. p- 

*«5S-r s z: ii ^mm.t.t^m^^ im^i^Q ©v^-rn 

ifi\zmwL(7)nmm.m.-\v 

[»*«8] Mir. H(rf2Bi©Mtt«©|g2©gB:i)-© 
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1 8 ©ti-rn*^trie«©»Km^'\y F. 
[if 1 0 ] milB^ 1 ©j^ttSli. BufB^ 2 ©->- 
;i' KB^^feTl^S il t <&!Nfl^<h-rsa*« 1 b 9 
©t,i-rn75^(CBB«©»K^^'\>:/ H. 

[w^^ii] m%m\zm^^n. K-^ummmz-^ 
1 43<i:ot^ 2 ©mtt« 

MK^ 1 iJ J;yf|l2 ©SKttgt::?:^ L.Tie«$nfc«ffi 
-35*^1(12^ 1 *5 cfct;^ 2 ©att»©FBl<&ili§-r§ 

T> 

bmIB^ 1 ©SSttH^J^^^-r^Xgi:. 

wia^ 1 ©jKttB©±tc, mmmm^^ v ym=^m^T 
wetBMi^^ y :fm(o±\z. MiBm 2 ©isffiji =^mfSL-r 

fSrlBm 1 *5 J: 2 ©fiSttS {CM bT*6#^ n;rc^^^ 
T?, -«5*iWffi^l*3J;t^^2©88i4«©raSriiigU, 
J.Oii>;a:< ife-^©jKtt®i£tt»'L-{rbT«5iE4^JC#I5l 

wiam 1 ©«stt»*j^fiK-r-5igtt, mmmm:3^)v<D 

-mzM\^T^f^ 1 ©SB4J-<t. MBE^ 1 (0^»\z^\,f?> 

mi^2(Dm^mm(omizmm^n, mm^^^mfSi-r 
mmmfs i <Dmitm<Dm2(Dm^(om:»\zeim^n^ 

^ y H©Sjg*S. 

mf$ 2 ©iKttJi^tf'CAic bTjgjSi^tc^iii^nfcis^)-^ 

ifB«©»Mies»'\-y }i(Dmm:^m. 

m^m 1 3 1 mmf$ 2 ©fisfits^j^fig-r-sxgtt. 

^z-iz^mmt-t^mMi itim<Dmmm%^y f© 

fBlgl ©fi^tt»©ll2©gP^)-©fiiJ:^5riljlL> 1012^2 

oym^m^'^'bizi.xmmmzmm^ntcf^KDm^ 
f9ia®2©attH©M«a55j-M©#j;&^ajiL.. w 
2 ©ei±B<&4''i:.-fr i.T«!g«fc#iHF$nfc^ 2 © 

^6^h^i^f$.-r?>:it^mmizT^m^mi 3iB«©» 
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(3) 

3 

mmm 2 <Dm^mo) a - ^ ^^motimmi^ ic** ibj-t -s 

im^mis] ^iz. mmmi<Dm\im<Dm2(D^-^ 20 

m 1 i 2 © v'- ;p H B t & ^^fife-r s xg d 

<Dmmmfs.^y h*©s!ig:&fe. 30 

2 0 ] mmm 1 ©ettSfi, Hfrffim 2 ©->- 

1 9m^irm^\ztiWi<Dmmmm.^y K©Sjg:;&j*. 

[0 0 0 1] 

mizmr^o 

[0 0 0 2] 

[«e*©aw] /N-Kx^';^^fia©®fB®^s 40 

tfi (iAT. MR (Magneto-resistive) tfelBT. ) ^ 

[0 0 0 3] legi^-y H©tt^©p-fe> SSSt 

»/oxt(D±.Ttzmm-$n^T^mm^^zs±mmm<D 50 
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[0 0 0 4] 3::iT, 01 475:tiLSl 7 Sr#flgbT, 

mmm^^y h*©Mit^rft©-«»jtcot,iTittH^-r^. 

is, HI 4;i5:liL01 7{r*5t»T. (a) «XZ^7'J 

7^)>ifmizw-nfiWfm^^vxi^^, 
[0 0 0 5] z.<Dm&:fjmx\t. i-r, 0i4{c^bfc 

Jzoiz. m7L\-i.7 )V7- A V (Al 203-TiC) J:D 
^Sr-SStRl 0 \<DiL\Z. mTOitT )\^^-)r (A 1 2O3) J: 
D;^-5«SiBtfil 0 2Sr, iKi 5 ~ 1 0 w mSa©iP*T% 

«f^. m»m\ 0 2©±{'. m.mmiiK)fs.^ 

n^^v Hffl©Tg6->->il'KS 1 0 z^m^t^. 
[0 0 0 6] )!k\Z. TgB->-;W h*» 1 0 3 ©±lr, «SJA 
«7;l/5:J-Srl 0 0~2 0 0 nm(I>W^\Z7.ny^mk 

$ea^B<hLT©T?iB>^-;H-*^-V-:/^Ml 0 4^^^ 
figf^. ^Jk\Z. Tge->-;i^H^-\'-y7'IKl 0 4©±fC, 
S^ffl©MR^^ 1 0 5S:> ^+nm©ip.;?»^{;ij^)*-r 

Jfctr, TgSv'-;l'K^i'-y:/Ml 0 4©±lc:, MR 

*T 1 0 5 \z'm.%mzmk^n^-n<r>mmM i o e 

[0 0 0 7] TgBv-^UK^^-yT'Ml 0 4*5 J: 

CAlRS^^l 0 5©±lr, *eiBk^tbT©±eK->— 
■yT'Kl 0 7&JgfiEb. MR^^l 0 5*i>— JUH 

^Y-y:/Mi0 4, io7rttcast-^. 

[0 0 0 8]^fC, ±gBv'-;l/K^r •y:/Ml 0 7©J: 

MffiStlBT. ) 1 0 8<£, ^3 iLim©Jl*lCJ^l£T 

[0 0 0 9] :i^\Z. m \ 5tC^bfcJ:3fC, TSKmSB 
1 0 8©±tC, «6^)^, «s|A«7';P5:f-|^cfc075:^teS^ 
^^^^yT'Wl 0 9*0. 2iJLm(r)W^\ZY&^'t^, '-fK. 

\z. m^^^<Dtz.mz. le&^^ ^yHi 0 9Srg6^w 

Jrxy^>i^LxT, 3>^^ h*-;H 0 9 aSrffi^fig-r 
JSffi^5^{C:fel-t^fB»^^>yy« 1 0 9©± 
, 12©^ K ffl ©iStt** ^Sf J; 0 ±gEaS-5" y 1 
10?:, 0. 5~1. 0 /iin©JP*.{CJ^^-r-S. Z.(r>t. 

l^^tc, ^8S}gfiE©fc*©n>jS'i5^ h3l^-;n 0 9 
a ©±tr, fi^SSJ^fiE©^Je)©<Ktt«m>^i^*B8i4B 1 
1 9 ^JgfiKT^. 

[0 0 10] '^\Z. HI 6tC^bfcJ;3{c, ±?$fiSffi^ 
•yT'l 1 0S--7Xi!7iUT. -f:^>5U>i''KJ:-pT, 
ffiSi^^-yT'Wl 0 9 tTSKllSBl 0 8 5:X-:/5^>i/ 
•r-So HI 6 (b) {r*b/cJ;e>tr. ±gPfiSSSI55i- (± 
gBma5^>;/^l 10). %m.^\y:fm \ O 9*5J;UC-[r 
gPJtSffiBl 0 8©-g5©^fflg7it|iifi»CgSig-&6?J{If^ 



(4) 

5 

m^tiftmmit. hUA (Trim) mmtmiti^, 

[0 0 11] 'AtZ. ±mtz. mA.\i7)VS.±mJ::f)U^ 

1 1 9<Dmm\zm^^-vmmvT¥mit-r^. 

[0 0 12] :kiz. ^min-^nftmmmi i i<D±tz, 

mA.iim (cu) ^rtfi^mmmmm^y \^m(Dmi 

1 i5<i;t/:3'f Ji. 112 ©±(C. 7;t h 1 1 3 

m^<Dn^->\zmfSirr^o ^»c> y^thuz^xh lo 

«i 1 3©*M^¥fi(c-rsfe*tc0f€©ilSTl»MS 

Bi 1 SijJctKn-fjH 1 4±ic. :7:t M/i?;:^ FBI 
X hBi 1 5cD«BSr^a(r-r-5fciie>jcm^©iasTM 

[0 0 131 :^fc. HI 7lc^LfcJ:5»c, ±95^85^ 

■yT'l 1 0. 7:*-M/vXhBi 13, 11 5isJ:zm 
ttBl l9©±{C. IBS^-y ^J;1«A 20 

A*-=r-hBi 1 7^m0s.r?>. mmz. x^-xyoym 
T'j y^m 1 1 8 ^m^VT. mmmn.^y h**^^jsE-r 

■5. 

[ 0 0 1 4 ] 0 1 7 (C*5ViT. TH«. X P— h/W h 
^mV. MR-H«, MRA-r ;^*5. 
;^ D- h/N-f h <h«, 2 ^©aSB^itfBg^^ y -rm^ 

S*f«©)^gB*T©gS (iSS) ^1,^3. Sfc. MRA 

T> xD-h/N-r h^MR/N-f h^©to»c. mn\z^ 

^^Xe-Q^VrziiofS.X.-(^^:,i;7.7>if}V (Apex Ang 
le) c:®X'r'<«y^'XT>^;Hi. :7;i-M^i? 

xhBi 1 3. 11 5Tr«fcnTilj*^Jc^0Ji*it>fc:3 

'f;^gB^^• (kt, x-r^^^/^'xgBia^. ) ttjtt^m 40 

ffi#JCDfillffi(D;ftgB^iK,5<iS|li!^B 111 (D±®tO 
[0 0 1 51 

Sr|6]±$ii-^(C}i, mn\Z^Vrzi:'^fS.7.u—\'f\^ 
hTH. MR/W hMR-H. X.-^ 7.T > if )V 6 

a ^ m^m h ^ y H P 2 wSiEfll»r c: 

[0 0 16] #(c, mm^s.u^^'^mt.t^ 
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^tcubiz. h7>;'i7<gP 2W{r«l . 0 /2 inJJ4T©1i-5' 

[0 0 17] zz.t!. mmttji^<D\t. x-r/^^/i^xgp 
<D±tzm0Sc.-$n^±^mmm'^mm\zj^^-f^ ;i <h*tB 

[0 0 18] ±gP®ffiBSrJ^figT-5:5ratL 
Ttt. ««JAfi, !|t§8¥7-2 6 2 5 1 9^^^IC*Sn 

-i^y^ :^^(D±\Z±Wmz. ^JAtfA"--7 D'f J; 0 fs. 

^mmmm^. mxMT.nv^'^} y^iz^-^xj^^t 
mz. -e©±J::7;i-hu>?xs?&^*L» 

nmm^y—Ymiivx. *o^i*tc<±;oT±gKssffiB 

[0 0 19] td^dt, X-f^yi^XgPtffiWSK^iT 
tt. 0iJ;ll^7— 1 0 xzm£A±©iS{£M*^^^„ c:®X-f 

hUi>7.h\t.^\^^ys\zm^^^iiti^^. X.'i^y^T.^ 
[0 0 2 0] ±^CDJ;5tr-y-:/Si^n>^j£C!)|Bigh^ 

v^m^m'^t^\z\-i.. yi!thvi>7.vmzii-z>x^-f 
m/^3^-ymxmmr^ :ztitmT&j:m±mi6xmm'v 

[0 0 2 1 ] b*^t). y^h*)Vifyy-<<D^m^iz. 
mytm<Dm^. y- KBi lt®t%«smt-s«l, 

c:®Ki*^JcJ;oTt>7* h^v?X hifim^VX. 7* 

[0 0 2 2] :i(D^oiz. MMifgd^-y-ys^'P 
[0 0 2 3] ci©<fc-5;*^:<h*^e., ±^©t«£*^j©ai 

mh^yi^0>mmzm^u±mmm'^y:fi i ofr<to 

T, 1. 0Mm£AT©h^,y^iKS2rJgJ*bfcM, c:©± 

mmmi i e ^m^t^:^mhmm^nx\^^^ mmm 

6 2-24 5 5 0 9^i;i«> i|$WBS6 0 - 1 0 4 0 9^ 
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7 

^y^llO^. te®^^ V y« 1 0 9 <D±©¥S^® 
[0 0 2 4] Vi)^Vf3if)^ii. Z<DJ:^^mmm^^y\i 

[0 0 2 5] (1) ^-r, mi 7iz^ vttu^cDmmm lo 

tt, ±si5ffiffi5^->::^i 1 osiTtrta^iaejripi-rsifijs 
iittco. 5 umeATtc;^oT<5t, ±^mm 

^. BftsEcoasiriD. ±gBjfiS®Bi 1 6^WLm\zme!(. 

1 o\zMvxm^mizi^mrr 

*2B-t'3BfC}^fi£Lfc«-&tc, n-f 1 Hfcj^fig-r 

[0 0 2 6] (2) Sfc. «e*©l«8^'\.y HTtt, ±g|5 

aei5^.yyi 1 0©XT^7U>^S1 1 8:^^^]Slifi|| 

h-^-y^*itbT. 0. 5~0. & iim>iL^mfi.L^^Z. 
±gBm«i5'-;/:/l 1 OWXT-^TU y^Ml 1 8*^f>3S 

d^&xT'^Tu >yffii 1 sm\z-tn. ±^<um^^ 

[0 0 2 7] (2) ©^Sj^Ji^e,, Sf* 50 



#88 2000-31131 1 
8 

«, IBil'x >y H © h 7 ^ *i©iSS/h*i|» U o 

[0 0 2 8] (3) fi!*©»limm'\,y HTtt. 

^gS« (Yoke Length) ^®<-r^c: t^iffiSlT^-St 

^m^f^mzmntzuu^v v^m^-t^z.iiti^X'^^ 

)V\iy^^m.<OU<'h^<l.X^^-orzm'^. X 
i^ifc. ?S8Sfi«, iS©n'r;Pd;f3«2H©n-i';u©:^ 
Si'Nyh-Ctt, iSBori'fjl/SjgjSL.fc^, n-f;na 

©i^ii^jK*fi-r-5fc«?)tc. yyfV\y=J7.hm^m2 ti 

n-5. il^cfc. ^e-©_h»c2BB©a-f jl/Sjgfife-rs*^, ^ 

«©X-y^>i/*J-C^-r. n-T-'U^^va-hrSfe*, 
2 « g ©3 < ;Utt^JBgt»xj^j«-r ^. 
[0 0 2 91 tSoT, m^\i. n'f;P©Jp«^$2~3 M 
mtL, 3-f;na«5iR)K©0*S2MmtL, Ji-i^y 
^X7>if)V?:4 5' - 5 5° fr^-h, fiSS&StLT 

tt. 3-<;Kw*fiS^-r-&g5^i-©ft${cinix., ■:i-i)V<D9Vm 

4~5Mm©IE8l©2fg (±gi5«8ffiBtT8WKS^<!:© 

iiJ-S. ) ©8~1 0 timiA'Z-^Xh^. vl©3-f;HC*f 
ii£;:-r-&gB5J-£A^1>©ftS*i. m!Kfi©ifS/JN?£*6tf-5ilHi 

[0 0 3 0] «SJ;^ff, U-i )V<DW^ti^l . On 

m, T.'^-X^n. 0 Mm© 1 l#n-f;V5:2BTJP^ 
■rs«^^*;^^o vi©»^. SI 7{c^b;rcj;pJc:. 
l)gS*6#, 2JiB«^^5#frs<!:. ®^©^-fe, 

igB©3-f;n 1 2tr5ttjs-r ^?$4i'©e^«i iMm 
^gS*{c«, ;intc:jpA> iaB®n-f;n i 
2©^iiS^i5j;y:rt^^J;D, l WBW^-r^H l 2 Sr 
«i»r-5fcJ6©7* hUi^XhSl 1 3©JggB*T©ffi 
^tLT, ^tj-8~l 0 (jLTn<D&^-^mm\Ztt^, ^ 

*5, *a3ST'«. ^ssft^. 01 7^c^5v^T^?^LoT' 
[0 0 3 1] <h c ;5T. miviz^ vrzmmmn.^y k 

«iiJ^«*H!^fFm5. 7 0 3. 7 4 0^> #^884 
8-5 5 7 1 8 ^iifS. ^BSBa 60-113310^^ 
fg. #^886 3-2 0 1 9 0 8^iiaH«, Zi-f ;USr. 
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m^mzmrnvTzmmizit^T. jvo^m^ik^'pn. 

[0 0 3 2] hti^Vfiffiib. z.<Di:.o\z::i^ )V^mM^ 

\zmu\^nLm^(Dm.m<DnmMm.^yY\z^\j^x^. x 

:i^^^^:f^7.mzmmt^f^m!^im^xh^^. lo 
[0 0 3 3] ^mm\t.ti^ti^^'mmmz^^xu-^ntzh 
<Dx. "tonm^. mmmmm.^mmi-(j)V'7v^mi<D 
wh^iixm^&(om^^'^m\zi,tznmm%^y h**5 

[0 0 3 4] 

y:fm^ithxm^\zi^^t^mmM^^ 
^vf^^2(om.'&mm<Dm\zmm.^n. mm^^^m^ 

[0 0 3 5] :^mm(Dmmm.%^y K©®jg^rte«> ^ 

^Wfc^i^^n. K-ommmmzn^t^m<o-w>mi so 
^ri'ewpn.< ife 1 -Doymt^i^ts.^b'm i *5it/ig2 © 

ilttSt, mife<fct;m2©ai4SIC^*LT^Snfc 

2 <r>m^m\ziAvxmm-^rLtzVtmx. -m^^ i 
t/fm2©fi8tt«®rsi^ajiL.> Sl-o'P13.< ii%—-j3(Dm. 40 

Og»^i-(C*5tt^m2®^tt«{g!|CDB(CtiEM$n. ^ffiS^ 
5)'^?gJ«-rsm2©g55i-i<&j^^L, ^^n-fJl/^J^jsK 

[00 3 6] \^^tz\t^<Dnmj3 
mx\t. »IKn-r;i/«. -g5*5mi:feJ:Dfm2©JKtt)i 50 
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xmm^ {-D^m^m \zmm-^n^ii'^\zm.n^ti 

zn\z^*)^ m^A<Dm'bf)^'sim\z^^. ^tc. * 
mmx\i. mi©att«tt> mmo^ }v<D~mzM\^-t 

L> »li3-i';l'©— gptt, m 1 ©®tt B©m 2 ©g^^© 

®©±{rj^fi£-r^:it*^*BlBgi:i^j:D, ■€-©^m, IB»-^ 
>;/ H© h ^ >y i57i|@©i^/h*tBltBlc;^-5. 
[0 0 3 7] *^?g©^^jK^^-y FSfc«^© 

^'L-tzvxmmmzmm^titc^^t:^-r^. 

[0 0 3 8 J *%W©»I^11^^>:/ K*fctt^© 

j5gT-sMgE^)-gi:> z.(Dmm^^mizmm^n. 3- 

gCi)- ^iK-r S 3 - gg^i-M i ^ W L T T J: V^. 
c:©«-&, »l!in-f;Hi. mi<om^m<of&2<Dm^(D 

stifcm 1 ©gK^^-t, m 2 ©j^ttg©^igg5^i-B©#j:7^ 
^riiiib, m2<Dm^m^fi''u-izvxmmmzmm-^n 
rzf^2<Dm5^t^^vx\,^xhJz\>^, Hb^im. mm=i 

1 (Dm^m^fp'L'-izi.xmmwz^m^nrzm 1 (du^ 
t. m2<Dm^m<Dmm^^mom:f}^mmv. ^2© 

^LTViTfe<J:ti„ m2 0fiSttS©3-;>gg^g 

©f2@!«tf tcM[&it-sfiij©^ffi*. mmm^^y K©tB 

[0 0 3 91 sfc. :^mm<ommmu^y H*fc«-€-© 

Sit;5ffi-e«> m 1 <Dm^m<Dm 2 o^^^ti^T. n- h/N 

-f h $rM€ b > m 2 ©attMdtffi® h 7 <&««-r 
[0040] *fgW©^l^?K^'\y H*;fc«-€-© 

mit:^mxit. sfc, m 1 ©BStts©m 2 ©gg4i-©ffl!i^ 

[0 04 1] ^mm<Dmmm%^y Ks^tt^© 

-r?>m<D-mmm.m.tfim^^^/vxnj^-r^^5izM 

m^n. «8^Stn:^^S:->-Jl'K-r-575:«)©mi*J«tt^ 
m2©->-;i.Kgt=£l9:ttTt>J:t^. c:©«^, mi© 

[0 0 4 2] 

mm<Dmm(Dmm] &lt. ^%m<Dmm(r>mm\z':>\^^ 
xmm^^mvxmm\zwmr^> 

X. ^mm<^^i<Dmm(^mmiz^^mmmm.^y h*3 
^u^(Dmm:^ikiz-o<,^xmm-r^o T^is. sd^s^^l 

SetCiJliT, (a) \tX7^7V>ifmzmmf3im® 
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sr^L, (b) \imm^^<D:x:7^r')>'!fmtzw-nu 
[0 04 3] :^mm(Dmmiz%^mmm^^y 

yi7 (AlzOj-TiC) J; D J^-Sa^ 1 Ma. 
mpHi/'^--7U-( ^K>:^^n^^y Hffl«Tg5->-;i/h' 

4-^6 uLTtKom^izmi&i^. m^^icMP (.{t^mum 

m) tCcfcoT, TSI5->-;i'HB3*««mT?)*TW«L 

[0 0 4 4] :kiz. m2\z^i.rzi:olz. TSBi^-JPH 

•:/m4^m^-r^. ^ktz. TS8'>->'H-*^^-y7'a4<D 
±tr> B^ffl©MR*T5Sr, m.-]'nm<Dm^\zm^t 

uRm^m.i}imz:3iy^>^-r^:iiiiz^^-cmm- 
5izmm.mzmm^ti^-M<Dmmm6^. SJc+nm© 

4. 7|^(Cffi^-r^. 

[0 0 4 5] ^Jc. ±g5->-;p V^^vfmi <D±.\Z. 

SifS-r. ) ©^1 CDfK5)-8 0~2. Om 

[0 0 4 61 mz. ±mz. m^iT;^5:^J:0;5:S«& 

•5. 

[0 0 4 7] a3tr^LfcJ;5ir, TS6m®«© 
m 1 (D^^ 8 a co±{r, TS^mffiS©^ 2 8 b 
J:0^^3CDBB^i^8 cS', *?J1. 5~2. S ixm(Om^\Z 

m^r^. m 2 ©iflj^i- 8 b tt, TSi5affi»(^iKagi5^s- 

^3(DgB^8ctt> mi©^5J-8 at-hSBSSIiWi: 
^2©aP4i-8bOX7'^7U>i^M3 0 (0 
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. {C*5liT;&«l) <DSgai5©fe««, ;^D-h/\-f HS-JS^ 

to 0 4 8] Ta5«S«B©ll2©g|5i)-8 bl5j;t;m3© 
gB^i-8 c«, N i F e (N i : 8 OWAX. F e : 2 0 
aft%) ^. i^gafP^5S^S«*4lffc^N i F e (N 

i : 4 5aa%. F e : 5 5a«%) tl^fflV^, J&t># 

10 mM-^mUm-^^^T &n, F e Z r N^®«!^Srffl 
iCfc, ffigaiBHKm?ES«^T?SSCoFe. Co?S7^ 

[0 0 4 9] ^aJA«T;i/5:?-J; OJSiSifi 

mi^io^.mo. 3~o. 6 Atm®j»^{rj^fi£-r^, 

[0 0 5 0] :;^(ctc. m^\^U^^lfi. fummi o <d±.\z. 

[0 0 5 1] :kiz. yu—A i i *ffl</iT. :7i/— a* 
■r)#)*tc<i;oT. ^Ixli^ (Cu) J;DJ5:2.^M3-r;P 
2 a$, «»J^li*>Jl. 0~2. Oxim© 

^mmm(Df^2 0^»8b<Dm:i5izmm^n^, sfc, 

»^:3-1';U©|glSg55i-l 2 afl, El 3 (a) iz^if^b 

mmiz^m:-t^:^i^izmz^^m^(DmM&vt(omm-* ^ 

[0 0 5 2] :kiz. S4ic*L-fc<k5fc, :7^— A i i 
t^©T©->- K«?:f^*bfc^, ^^(C, ■pt|^«7;i' 
5:^J;Dife■5^e«Sl 3<^. ^3~4 /fm©jp*.{C}^fi£ 

8 b tig 3 ©gg^i- 8 c -5 leaW 1 

»lKn-f;u©mi«gB^)-i 2 attgmLTti;^ct» 
mimm^l 2 adt|iai-rSJ:3lrbT*>J:Vi. 

[0 0 5 3] 0 5IC^Lfci-5{I. TgE^M© 

40 |g2©gB5i'8 b <»:B3©gB^)-8 c, 3© 

±ic> ^umj^Kiu^tim^^-yzfrni 4^. mxit 

0. 2~0. 3 Mm©JS*^{:jg^-r«>. ^m^^VyZ^fS 

1 Aizmm-t^mmmnLvxit. -^miz. 7)V3. 
y^itmj^mn^ ^-(^=^yY^^^t)-i}^> (dl 

C) 

[0 0 5 4] ^Jr, jS8SPJ«©fc*tc. TgSmSB®^ 
3©gB^>8 c©±lCi5(.iT> le^^^ -yT'Bl 4S:IK4J' 

50 [0 0 5 5] ^» i 4 ©±ic, JiSPiK 
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ffisi SS', «»iA(i*«j2. o~3. 0 umom^izm^ 
•rs. ±^mm 1 5 a, n i f e (n i : s omm 

%. Fe : 2 0a«%) -^^ iSfi§fDjK^^^*J^stT^-S 
N i F e (N i : 4 52^%. F e : 5 SMMX) 

L> iSfia«HS:m^«#!fEfT*-5 FeN, FeZrN^ 

SJ? W fC X 5^ > b TBf ^ ® A ^ - >(C J^jsfi L T i 

BCl2, C 1 2^09:S^^:^/7.^. CF4, S Fs 

(R I E) ^^tfln-ie-n-s. ;^:fc:, ^A«7;i':J>'f 

MUmizmO. 3~0. 6 MmSSX>y^>^LT. 0 
5 (b) »r*Ufca:3J5:hUA«|jafr-5. rCDhUA 

[0 0 5 71 mz. ±mz. m7L\t7)V5.±iir)u^fg^ 
mmiQ^. mo. 3~o. 9 u.m(Dm^\zmfSi-r?>. 
[0 0 5 8] :kiz. m^Lm^i)^. mm:i-<)i<Df^im 
12a a)^mA^^^iziiif^m^^<D±m<D3^ 

[0 0 5 91 mz. mmmmi s<D±\z&.mt^fmi 
(cu) ^K^is-^mmn-i )V(D'm2mu^i 2h^. m 

^Wfyl. 0~2. 0 Mm©^^{r?^fiE-r-2>. SfMn-f 
^VCD^BSSB^^I 2 btt, 05 (a) tr;fett-5Jffi®»Cie 

^•r^y3mzmu:bm.Wi<r>mfk^i\k<DW>m^^fs.^. z. 

[0 0 6 0] 0 6{r*LfcJ;-5tr, 

o~4 0 /fm®ji^?».tjgfigL. ^(D^m^w-mtvx. 
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mm\zi^.^mmmm.'\y \^f)^%m'^. 

[0 0 6 1] ^mm<Dmm-^\i.. mi®g|55J-8 a, ^2 

0gK^>8 b*3ctUC||3©gl5:y-8 c J;t9;^'5TgPMffi* 

&*taTliS©T. *%?g{c:fett-5ll2(3!)->-;i.HJi{r 

10 [ 0 0 6 2 1 S 7 «. *SIJg©J^liJC»SlillBSa^^> 
ft:i3, C:©01?ttv :t— A— 3— h 

■5. ;&*5, 0 7{C*JliT, Htt^. ^^SBH, h'JAiW 
igfr5fcii&{CTS«ffiM©m2©gP^)-8 b*tx>y^> 

[0 0 6 3] 07 t^Ufc<i;5{r, ±g5^SBl5tt. 
IS&^i'>>yHl 4Sr:^M.TTg6JSffiB©m2©gg4}-8 

h\zn^t^^m\zmm^ntzmimm^i 5 At. 

20 Lmzmm^s^^i BA\zmm^nrz.B-'^^^i 5Bt 

]l^g5©fi!:«tt, XD-hA-f hifn^EMTHO^fc^ 

^(Dm.m<DW.m\zfs.'>x\,^^. mm^^i sa^rv^- 

€©ifg^#UTli^. C:©ESSaB^)-l 5A©<@dtjg||i/\ 
V H©h^-y^'itiS:S^-r'5. 

[0 0 64] *fcv. 0 7 (riJi^T, ^f^i2«. mim 

SK^J-l 2 at, m2gB5^i-l 2 b C:ne.^]iiBF-r'5 

igfeggl 2 c i:*-&t?#^3-f;i^$aLTl^-5, 
-f;H 2©^l»gB^)-l 2 a<i:^2m^i^l 2 btt, 

30 m^i2c^'S\^vxi?if'^^m\zmf^^nx\,^^. :in 

[0 0 6 5] &.±Mm\^rziio\z. :$imm(Dmmiz%^ 
mm&^^y}^\t. n±^y ^ t.f^im^y \^ mmmm 

5 1. mmmmzn\^-r^m(D-mmRm^5 

Tji^lnl-r-SJcpfCiBS^n, MR*^ 5$r->— iH-'-r-g) 
fc«)©TSv-;l' HS 3 *5 J:CK_hSBv— ;P KB (TgBlS 
SB) t<£*LTVi-5. 

10 [0 0 6 6] mm^y ss»e?iiraiS2?n. fi:?fB 
mmmzMfHt^mm—mAmm^'f^ yzfm \ ^^-fvv 
xm^znt^t^mmm^^-^^^ ^n^en'^is. < t *> 
i^o^mis^f^u^ymmmm (8a~8c) *5j:tx±g5 
^ffiBist. ;itie.{c*fLTi^$nfe4^^T, -SB 
*^*TgKJS«iB:fe<J;o:±gKfiSffiBl 5©rBl&Siab> 
iUPBSffiBl 5<&4''6{rLT!l!SIJS4*{C#I5isn^c»l^3 

[0 0 6 7] *||]6S©JgliT«, TSB^^Btt, 
-1 )V(Df^imm»l 2 atC^tlSj-rsmi ©gB^)-8 at, 
10 d ©^ 1 ©^^i- 8 a {r*>(t •SigpeffiB 1 5 fiS©Mlr » 
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m-^n. mm^^^m^-r^f^ 2 (Dm^ s b t 
nm:2-i)[. 1 2 1 12 ait, Tmmmm<DfH 

[0 0 6 8] *iiM©^g^Hctn«, mm=i-ijii 2 

mmi sjce^-sdiTi^T'^-So ^(Dtztb. mm:j-i)i 
^mm^mz^mLrzmmizit-<x. mm^^jvi 2© 

[0 0 6 9] St. ^mm(Dmmx\t. t^nn-r^n 2 10 

©^ 1 1 2 a T^68®H®m 1 (D^^ 8a® 

1 2 1 ms^^ 1 2 a 5 a^«fe«H 1 3 <D±m^w-m 
itv. ±^mmmi 5^w-^f3.m<D±tzmfSihx\'^^. 
^(Dfztf). mm::j-i)vi 2 (Dm im^^i 2 a t^2m 
2h<DM:^^. w-mum<D±izm0S.t^z.Li)^x 
ztnz^*). mm::i-()vi 2^mmizmm-r^z. 

[0 0 7 0] mz, ^mm<Dmmz^rni. x-r^-y^ 
7.SB*^?¥ftUJiVi©-r. XD— h/w h-tfo^@TH 0 20 

■5. 

[0 0 7 1 ] :iti^.©c:t/^>^e>, *IIM®J^^tcJ:n 
«> «S|A«t^*(CJt^T3 o~5 0 %ji(.TSStc> S^SS 

1 2xm^vrzf^mti^pjim^<mmizmm-r^:it.f)^ 

^« jS#1±^> #^J]g h ^ > -> 3 > 7 h (Non- 1 i ne 
ar Transition Shift ; £iT. NL T S tffi-T. ) 30 

(omtiTzmmm^^^y i^^mm-r^^niiii'^miiys.^, 
[0 0 7 2] i/i, *ii*fi©j^iiicj;ti«. mm^'iji' 
120ml 1 2 a TSBiKffie©^ 1 (om^ s 

a©±Tfc-pTm2©?ie^i-8b©fi[I:^JcffiaL.. 
-f^H 2©mi«^iP^l 2 a^Wommmi 3©±®$r 

1 5 ^¥fi;&ffi©±»cj^ji£-r-5 d t 

^(Dfzit). ^mm<^mm\zi:.n\t, ±.^mmmi 5©e 

$n-5 2 o~3 o^;^e-:/ (-f>^) ^(Dmmmm 

[0 0 7 3] ^tz. *llffi©^g|T'(l. mm^y h*© J- 

mM-r^<DX'\-itt<, T^mmm(Dm2(D%^8h7!}^7. 

D-hA-i- se-^T. *IISS©P^irj;ti 
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[0 0 7 4] ^tz. :^mm<Di&mxii, Tmmmmom 

2 (D^^ 8 h(Dm:^izm&-^ nrzmm:2-i)ii 2©^i 
1 2 a ^mo^i&mm i 3 ^mn. :i(ommm 1 3 
<o±m^w-mtvtz<Dx\ t(omzm^^n^tm^^ 
vzfmiA. iMmmmis, ^i^n-f;n 2©^2^ 

U^l 2 hm(Dmi^1fi^m\ZU^. 

[0 0 7 5] if^m(Dmmxit. y^mmmi^. 
nm::i-i )vi 2<r>mim^^i 2 adyf^iz, n<K-o± 
^ttmBmm.iimi^n^mimt'm^ n ^^nmm 1 0 at 

m»i2 a t(Dmiz±^^immmBL^^^^ z. ta^x^ 

[0 0 7 6] ^mm<Di&WtXit. m7izmvrzx 
oiz, ±mmmmi Sit. xp-h/w hifo^aTH 

0 *fctt-^©jff^©'grgj; K) fcXT^T U >^yffl 3 0 t 
«S^*iiJ©gB5i-T«, «»]A.«3 xim£AJi©— ^©ifi^# 
V. xn-h/w hifDfi:eTHOi^«^-©jfi«§©& 
gJ;0t)X7^T>J>^'ffi3 OfiJ©g|5^i-ett, 

D >^ft^^^ — ^ 5 p >Tf-fe©— ^©ifg^^t LT 

t/^-s. ^(Dfzi^. ±mmmm i 5 &®ji-r^i^m«> x 

P— hA-f hif P&flTH 0 ^ftit^(DiS.m<DiiLmii 0 
feXT'^T U >ifm 3 0 i:ttS*fflil©3B^i-T«fiaft-& 

-r. XD- hA-r h-k*n^a«THo s;ttt^-©ja^©^s 

«=tDt>X7^J"J>i^®3 Ofi!l©gE^Tiafi]f -5. :i 
[0 0 7 7] [^2©^M©J^»I] 08;^l^b0 

lo^mmLx. :$imm<Dm2(Dmm<Dmmizm^mm 

mm.^y K*5J;Dt-€-©S}ig;&ft{roviTitt?^-r-5. 

08:fej;aC@9tr*St»T, (a) ttXT'<7'U>d^ 
MJC^iai^^fffiSr^b, (b) itmm^^<DX.7^T0 

>ifmizw-n^mm^7pvx\^^^, 

CO 0 7 8] *IIM©?^®tC^-5«l^fiSm'\>:/ HIJ, 3^ 

iHi$nAct>©T&^. ^mmo^mmxit, z.<Dmm:n-( 

Srm2©g5^J-tt^-5<. !^*5, »Mn'r;i.©mi©gB^)-<i: 

ii2©SB4^ti. li-rnt). m^ittmizj:-oxmm^n 

[0 0 7 9] **;te©^^JC^^»^m^^-y K©©ji 

m<Dj^mizmmx$>?>. msiz^vftj^'^iz. *jiig© 

^<Dm. mmmi o(D±iz, yv—h.^r>^ 
mz^-ox. mm.^^)V(D'm\(r)n,^(Dm\m^'^2 1 

a^. iS^TLitmi . 0~2. 0 /im©JP*(rj^fi£-r-&. 
Sl^n-f ;|/©m 1 ©BU^J-wm l SSP^J- 2 l a TSUiK 

M®©m2©gp^8 b®#J:^{ClBM$n^, SSM 
n-f^PW^l ©gB:«-©^l Bgf:$i-2 1 a{S. 08 (a) 
(c i3 It -5Mffi{c3<M-r § :*risi fcMtX-s a^© iza^ift^^© 
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[0 0 8 01 :kiz. i^mz. m^itT)V^i-J:r)U^m 

(Dm 1 (D^^cDf^ 1 mm^ 21a ttna bTt>;5:i^*^, 
[0 0 8 1 ] T^mmm<Dm2<D^»8htm3 

14^mA.V£0. 2~0. 3/tm©»*lc:j^f!£-r5. ^ 

tr, TgBaffiB(Dm3©i«^)-8 c©±(r*5t,iT. mm=^ 

[0 0 8 2] )k\z. u^^^y-fmi 4<D±.\z. ±.mm 
mm(Dmm^i^'^m^-t^mmw>%m 1 5 a ^ 1 . 0 ~ 

3. 0 p.maymwzm^lr^tmz. TgP^ffi«©m3 
iSttBi 5 b«-i. 0~3. Oum©®^^^rfl^^£■r 

Tg|51iffi®©m2®g5i)^8 b©fi$e^Ji»r^]5!c^nS. 

[0 0 8 3] ±MMmm(r>mm^6^m 1 5 a 

« 1 5 b a. N i F e (N i : 8 0 aS%, F e : 2 0 
mm%) iSgaioa^2gS*^i|BfTfe-5N i Fe (N 
i : 4 5a«%. F e : 5 ^^fflV^. feoiT 

mm&mmx^^F en, ¥ e z r i^moymn^m 

(C'b, i«gSfiimmSIS^^sFTfeSCoFe. Co«Tt 

[0084] :;iJctr. ±gPfi^ffiB©JiSSgB^)-e 1 5 a SrV 

1 4 5SS?e5frx>>g^>i^b. ^J:tc> m^\tT)Vziy-i 
:4->SU>i^{Cj;oT, TSBl^ffiB©^ 2 8 b ^ 

iSWWtC^fjO. 3~0. 6 umSSX.y^>^yLT, S 
8 (b) tc*LfeJ:p7a:hUAiWjgi:-rs. 
[0 0 8 5] fS@^Y-y^*l 4®_h(D=l-f;i'Jg 

0. 3~0. 6 Mm©J»^CJ^fiET-2>. 

[0 0 8 61 :7i/— A»o^SirJ;oT, if^n 

-f;KDm2©gg^i-®mi«gP^>2 3 a<lr, ««J^ti*5,i. 
0~2. 0 wm©J?^lr^BK-r^. mm=J^)l'(Df^2<D 
^^(Om 1 Sge^i- 2 3 a a. JigBJK^H©mffigK^J-S 1 
5 a©flf|;^JrBB«$ns. *fc> li^3<;KD®2G)g5 
5^©l|lS85^i-2 3 a«, 08 (a) tr*5lt^iBEffltC32 

mt^:^\^\zmn^MW(.(DmA^^(D^m^^f3.^<. 
[0 0 8 7] :kiz. ±mz. mpntTJUi^j^vu^m 
mm 2 m3~4 nm(DW^\zmiSL-t^, :*tc. m 
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[0 0 8 8] mz. 09 tC^Lfcj:p»C. VS-fbStl^ 
±WSmM(DW&W>^m l 5 a:BJ:I^liB 1 5 b 

-^'SK^i-P 1 5 c tR|;l{f*5 2~4 Mm®JP.?>-tC^^fig 
T-S. ^(0B-i7U^m 1 5 c tt, fiSttS 15b S::n-b 

10 iSbTt^s. ±mmm<D3-i;^^m 1 scit. n i 

F e (N i : 8 0 Sfi%, F e : 2 0 ai%) iSfia 
ftimm^S«^BfTa5^N i F e (N i : 4 5«fi%. F 
e : 5 5a»%) ^Srffl^i> J&^^SfC.fc-oTmjeo/'? 

FeN. F e Z r N^{D#!|£f$rfflV>. 7,A*>;/iS'^. -1":^ 
>5 U >^'^lCj:-r>TaS?WtCX>y5^>if bXmSWA 

;tJipfT*)-&CoF e. Co^T'EJlyrT.^^^m^^T 

[0 0 8 91 :^mm<Dmm-c\t. ±m&ms(D3~^m 

^mi 5 c (DtB@!aE^(c:>t*lplf (XT'<TU>^H 
3 0fiiJ) h•©IB^^#:{C^^I6)-r 
-5. 

[0 0 9 0] ±mz, m^\iT)izi-^r)u^m 
mm25^.mo. 3~o. 9Atm©p*{cj^fig-r-5. 

[0 0 9 1] 'Alz. m^V^\>^i)^, »M:3-f ;i/CDM2© 
30 gB»©m 1 •gP^)' 2 3a ©&Eg^lttg5^i-»C:felt5M«aP 

(D±m(D^»\zm^x. f?ij^«M;stt-f ^>x->^>i/ 

4€rK®bT»^3-1';KDm2(DgP^©miHgP^2 3 

[0 0 9 2]:;^(r, ±g6fiSffi^©3-^liP^^B i 5 c ® 

±iz&m-r^mmm2 5a)±\z, ^i^-AJ&o^ffitcj; 

oT, ^Kn'1';i/©^2®g5^i-<Dm2ggB^i-2 3 b$-. 

«aiA«if!?ji. o~2. 0 tim<Dm^\z}&^-t^. mm=i 

-i)V(Dm2(DU»(Dm2m^»2 3hit. 09 (a) iZ 

5^*>e>;/5:.5o ;i<i9»M3-f J^©|g2<DgB^^■»|g2Sg5^^' 
2 3 h<D^mMmmi^izm-r^mMmt. ±m<D=i>i^ 

m^^^ifYvx. m^=i-iJV(Dm2(Dm':^(D^imu» 
2 3 a<D^mf^m^»\z&f^mMmzmi^^ti^. 

[0 0 9 31 AiZ. ±mz. m?L\iiT)V^-r^*):fi^^ 

mm 2 6^. m^itme-^s tlm<Dm^^zm^v. ^<d 

[0 0 9 4] i)(:{C. m7n\^ti\^^1fi. S^P-fJl/W^KD 
50 gP4i-CD^ 1 m^^ 2 1a ©#Bg^l.fegR^i-Jr:felt-5?5SSgB 
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mm=^^ryyml 4^j::zfmmmi s^nrnvrmmo 
CO 0 9 51 imm2 6(D±\z. yu—Att>-D^ 

ft{cj;-r)T, mm^-i )i<Dm I <Dm^<Dm 2 2 1 
m^ami. o~2. o um(Dm^\zm^-r^. 
mm^-()i'oyf^i(o^^<Dm2m^»2 ih\t. 09 
(a) \z:hm>m.m\zm^T^:^\snzmzf?>^^(DmA 10 

2m^^2 1 h<D&mM&^^\zii\^^ni^mt. ±te 

[0 0 9 6] ^lA«7;i'5:^-J;0;5:-5:t 

i^jfis o^j^fiKLT, :^mm<Dmm\zm^mmm^^y 

[0 0 9 7] *||Ji6<D?^!iT«, MSB^i-S 1 5 a, e 
ttei 5 b:teJ;tK3-i7a5^i-Hl 5 c 

CO 0 9 8] 01 0(i. *lligcDJglHc«?.^^a^^ 
ElC^feV^T, ??^2 1«, ^l«g5^^2 1 at^ ^2)1 30 
^lSg|5^i-2 3 ai. ^2»g5^^-2 3bi:> ;ine, 

^mi^r^mmm2 a c tsr-^ty^wn-r ;kdm2®bi5 

gBi)-2 1 a<h^2Hg|5^)-2 1 btt. ]ii^g|?2 1 c^^b 
;KDm 1 ©ai5i)^2 1 tt, ±«l5lS«®©3-i7g|5ii-B 1 5 

c^'Pi:>izi^Tmmmzmm$n^. mmz. sa^n-f 

2 (D^» 2 3 0>mi 2 3 a tig 2 2 40 

3 bli, ]ljgSB2 3 c ^it-VTi^if^i/Mizmi^^nx 
v^S. cntrio, »Mn-f;i.®M2(DgB^2 Sfi, ± 

SI5fiS«iB®3-irai5iJ-g 1 5 c ^tf'D'ICbTJSJg^^lC^ 

CO 0 9 9] Sit. »^3-f;l/©^l©gPii-2 1 t^2 
®a54)-2 3tt, iiifelH52 9{CJ;oTjl«g$nS. HiggP 

2 9«, ftmms. mst^^yzfmi 4m:z^mmm 
1 3^mabT»i^n-f;KD^i<DgB^i-2 i<D^im3 

^2 1 a{c^-rsj;p;5:3>^'i7 h5jN-;nc, ^^n-f 
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CD 1 0 01 09ti*UfeJ:3tr, l*I^D-f;KZ)^i<3D 

gp^^ 2 1 <D^ 1 2 1 a 11, T^mmmoym 2 <d^ 
2 3 1 2 3 a ±^mmm<Dmm^^m 

15a (Dfiii:3&SiljaT-5. 

CO 1 0 11 2|s:^JS®J^^{Ccfcna, igPfiiSH^E+iL^ 

izvx2mizmm-^nrz^mm:3-i)V2 1, 2 ssr^ttfc 
(Dx. m\<Dmm<Dmm\z\t^x. »^=i'f;i/©ejs;^j 

*:*:*<-r-5z:t*tT?€r> NLTS-^*-A*-^-f h# 

CO 1 0 2] ^fc, *ii*g©j^ii{'J:n«, ^iK=i-f;i' 
®^ 1 ©gBi)- 2 1 1 esB^)- 2 1 a ^TgpmsBom 

2©g64J'8 b©#j;&icEBL, z.(0^im^^2 \ &^ 

m.'^fimmi z<D±M%w{c\ytc<r>x. ±mmm<D 

^. ^toT, :*:SIS£WJ^ffilCitl«, 1 5 a 

CO 1 0 3] sfc. :^mm(DMx\-i. 2m\zmm^n 

fz»^zi-( )V2 1. 2 3^itlj-Tti^*^\ ^Sln-f;]/© 

m 1 ©eu^i- 2 1 1 2 1a ^-fmmmmo)^ 2 

©gP5)-8 b©iB'J:&{riBg-rs<»:*ic. »^r3'i';P©ll2 

(DW>^ 2 3 ®m 1 WaU^:^ 2 3a *±gBfiSffig©ll®gi5i)- 
mi 5 a®ffl!l:^{Cia«bfc®-e, ±ggfiSaB©3-^g5 

1 5 c w-m.n.m<D±.\zmmt^ z. t.ifix^^. 

^(Dfcib. :$^mm(Dmmiz^tni. a-c^gg^i-Bi s c 
hmm\zmBSL^miiUf). iit>«0s-y--r K^-f h©^^ 

CO 1 0 41 :$imm<Dmmx\t. ±mmmm<D3 
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